Abstract. The article focuses on the use of the digital twin in the oil industry. The features of the concept of a digital twin are considered. Describes the digital application in relation to the problems of oil production. The importance of the use of data mining technologies in the creation and application of digital twins is shown.
Introduction
In such a complex production environment, such as the extraction of oil and gas, it is necessary to constantly evaluate the processes occurring. It should be borne in mind that the equipment of the field is distributed geographically and is often located in hard-to-reach areas, which makes it difficult for experts and specialists to access. Equipping the process equipment with a sensor network allows data collection. However, the data do not always arrive in a timely manner and are significantly noisy.
In order to control technological processes of remote and inaccessible equipment, the creation of digital twins of oil wells is proposed. And the problem of processing large volumes of noisy data coming from the sensors of this equipment is proposed to be solved using data mining technologies.
Product lifecycle management (PLM) is a type of activity that is aimed at the effective management of the company's products throughout its life cycle, starting with the very first idea of the product and until the product is disposed of. PLM allows companies to increase the efficiency of equipment use, reduce the risks associated with the failure of individual units of equipment, and reduce costs [1] , [2] .
Product lifecycle management currently uses industrial Internet of things [3] , [4] technologies, big data collection technologies [5] , cloud technologies [6] , [7] , fog computing [8] - [10] , artificial intelligence technologies for analyzing big data [11] . Actively conducted research in the field of product data management [12] , product information modeling [13] , product information tracking [14] , integration structure [15] , [16] , knowledge management [17] , matching demand and supply product [18] , product assembly [19] , anyway, some tasks are still not solved. Most studies involve consumer products, not resources. Often there is no convergence between the physical and virtual product space [2] .
Digital Twin Conception
The emergence of digital twin [2] , [20] , [21] is a further development of the concept of "digital production" and the Industrial Internet of Things [22] - [24] (IIoT).
A digital twin is a virtual prototype of a real physical product, product group, or process, the essence of which is to collect and reuse digital information. In this case, the digital twin is not limited to the collection of data obtained at the stage of development and manufacture of the product. It continues to aggregate data throughout the entire life cycle of the object. This may include data on the state of the product, indicators of sensors, history of operations, factory and service configuration, software version and much more. The digital twin stores the entire working data history. This gives additional opportunities for maintenance and allows you to see the whole picture.
The digital twin gives service divisions a wide range of opportunities to analyze the current state of the product, plan maintenance activities, find potential problems and their solutions. In conjunction with the maintenance management system, the "digital twin" can be used to manage the parts and parts that will be needed to complete a repair or maintenance at a specific time and place. Having a sufficient number of examples in the database, the engineer will be able to evaluate the performance of a certain line of equipment and its components for further research on improving the product (see Fig. 1 ).
The idea of the digital twin is that performance and service information can be combined with the original project data to improve technical support and prepare future design solutions. In some markets, such as the aerospace industry, collecting and storing configuration history and maintenance data is a top priority. You can extract a specific benefit from the fact that the data collected during the entire life cycle are combined in a single center is the digital twin. For a long time, the insufficiently high level of technology development has impeded the achievement of this goal -it was not easy to transfer information between systems and use it with different software and on different platforms. Recently, such technological obstacles have disappeared. In addition, Industrial Internet of Things (IIoT) provides an "ocean" of data of data from installed sensors that monitor usage, performance, and product quality. All these data can be added to the digital twin, increasing its accuracy. Digital twins, no doubt, have become a very useful tool. They allow you to improve maintenance operations and simplify product technical support, save money by reducing the number of failures and extend equipment life. It can be assumed that with the development of the Industrial Internet of Things, digital twins will become more detailed, and will work to get the maximum return on investment in equipment and its maintenance, while simultaneously stimulating the improvement of product design.
The most effective use of Digital Twins is for products with the following criteria:  Accompanying the products with a qualified specialized service (condition monitoring, monitoring, technical support);  Long product life cycle (5..70 years);  A large number of copies of the installed equipment;  Wide range and variety of operating conditions;  Inaccessibility of the product for maintenance. It is obvious that the equipment of oil producing wells is included in the scope of the digital twin. Figure 2 shows the information flows using the digital twin.
Applications of Digital Twins in the Oil Industry
The digital twin allows you to identify hidden and not obvious opportunities to reduce the cost of production processes, increasing the efficiency of equipment use.
The digital twin allows you to conduct research into the effects of proposed changes in equipment and production processes. These studies allow to determine the most appropriate strategies for equipment modernization in order to increase its efficiency and meet the requirements of reliability.
The development and modernization of oil production equipment leads to the fact that some previously correct operating assumptions lose their relevance. The digital twin helps to identify obsolete assumptions in a timely manner.
The Maintenance and Repair
Today, during the operation of the equipment, there are three main management strategies for its maintenance and repair [25] :
• event maintenance or reactive maintenance;
• scheduled preventive maintenance;
• actual condition service. Maintenance of the event involves the replacement of defective parts on the fact of their failure, which often increases the cost of repair and downtime during the work.
Scheduled preventive maintenance is the most common type of maintenance today and involves the replacement of parts at certain time intervals, which are determined by calculating the average time between failures.
The most advanced type of maintenance is maintenance based on actual condition. It implies the elimination of equipment failures by interactively assessing the technical condition of the equipment from the totality of data coming from its sensors and determining the optimal timing for the repair. 
Data Mining
The number of factors complicating the use of numerical modeling techniques at the facilities of an oil and gas production enterprise can include the noisiness of telemetric control data, the differences in design and actual solutions in the field of drilling and control of well operation modes, other factors, including subjective ones. The combination of unaccounted factors affecting the processes of oil production, as well as a wide range of difficult to formalize the parameters that determine the results of mathematical modeling in the known solutions, makes it difficult to build an adequate model to solve the tasks. In this connection, an approach is proposed for controlling technological processes, based on the analysis of retrospective data on production processes occurring in the field, using a set of modern methods of intellectual information analysis.
To carry out online monitoring procedures for the state of the oil producing wells, the use of automated systems built using modern Data Mining and Big Data methods is efficient and justified [12] .
In [26] , [27] , new methods for diagnosing the state of oilfield equipment based on intelligent data processing technologies were proposed, based on the use of multilayer artificial neural network (ANN) technology, but the problem of predicting equipment conditions was not completely solved. Studies based on the results presented in [26] , [27] have shown that the classical architecture of the National Assembly is well suited for classification problems, however, when forecasting data, this architecture is not applicable due to the narrowly directed search space. One of the effective approaches to expanding the search space is the complexity of the architecture [28] in the form of a hierarchical neural network [29] , as well as the use of a recursive Kalman filter [30] , [31] . However, the existing methods of teaching hierarchical ANNs are ineffective and take considerable time to train them, therefore, the article considers a modified evolutionary approach to learning hierarchical ANNs adapted for conducting learning procedures under the conditions of the task.
The main problem of the existing approaches to teaching ANN is retraining associated with the method of adjusting the weights of the ANN [5] . Its solution is possible by using a combined approach to teaching ANN, combining the classical [6] and the evolutionary [32] approaches. Under uncertainty, evolutionary methods, including genetic algorithms, are most effective for achieving the required results. The classical genetic algorithm operates on a binary number system, although recently there are often jobs in which the operators of genetic algorithms perform operations with a set of real numbers. This allows to significantly expand the possibilities of application of the described algorithms [33] - [36] .
Conclusions
The article discusses the main features of the concept of digital twins. Considered the scope of digital twins in the oil industry. The use of big data technologies in the creation and operation of digital doubles of oil-producing equipment has been substantiated.
